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of their surface, or when two of their dimensions are exaggerated with respect
to the third.

In fact, protection of the parts which must not be cemented cannot be
efficaciously obtained in the Machlet apparatus, either by using layers of
refractory earth or by means of layers of electrolytic copper, for none of these
protective substances resists the repeated shocks which each of the pieces
charged into the retort receives from the other pieces by the rotation of the
retort, and their continually rolling over each other. It is necessary, there-
fore, to use in this case one of the two quite costly and difficult processes
which I have already described (see p. 278), either protecting by "cases" of
steel or by a layer of excess metal to be mechanically removed after the
cementation and before quenching.

In various cases, it is true, it is possible to collect the different pieces into
"bundles," held together by means of straps and screws, so that they shall
touch each other along the surfaces which must be protected from the action
of the carburizing gases. But the necessity of making "bundles" of con-
siderable dimensions, so as to reduce to a minimum the number of the pieces
forming the ends of each bundle (which, as is evident, have no protection)
makes the rotation of the cementation chamber useless, and causes other dis-
advantages.

If we except the cases in which the pieces to be cemented are of approxi-
mately spherical or very elongated cylindrical form, in which cases the pieces
"roll" easily over each other during the rotation of the retort, the very large
pieces undergo, by the rotation of the retort, successive "falls," which result
in harmful shocks against each other and against the walls of the retort. The
damage produced by these shocks is evidently more serious the more irregular
the form of the pieces and the more delicate their outline.

If the pieces have a "flat" form, they end by arranging themselves in the
retort in such a way that one of their faces lies on the wall of the retort and
slides along it, always adhering to the wall of the retort and never subjected
to the desired degree of carburizing action of the circulating gases. Such is
the case with disks for king-pin bearings, cups for ball bearings, sectors, keys
for dies, etc.

In these cases it is sometimes possible to make up the objects to be
cemented into bundles of large dimensions having approximately the form
of very elongated cylinders; these are placed with their axes parallel to that
of the retort and roll regularly during its movement. The objects in ques-
tion can also be fastened to other suitable objects which modify, so to speak
their form, making the rolling in the rotating retort easier.

Whichever of these expedients is adopted, however, we always have the
disadvantage of markedly increasing the weight of the object to be cemented.
When it is desired to use supports or bundles, the rotating cementation cham-
ber becomes practically useless.                                                         -
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